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Application of mineral, agricultural and industrial wastes in concrete manufacturing are 
being popular and most have proved to be beneficial in enhancing the characteristics of 
concrete. Used Copper Slag is an industrial waste that is hazardous in nature and its safe and 
legal dispose is an issue. The earlier research found that used copper slag on concrete was 
quite encouraging and behaves as a good pozzolan and as a cement replacement. For this 
project, 5% to 30% of copper slag had been tested as cement replacement up to 120 days to 
obtain the behavior and effect of the copper slag in strength and durability due to percentage 
of copper used and ages. Compressive and split tensile tests are tested to define the strength, 
while porosity is tested to defme the durability. Result shows that it develops strength over a 
longer period, leading to reduce porosity and better durability. The reliability and consistency 
of the three (3) tests shows that 10% of copper slag as cement replacement is the maximum 
value for optimum strength and durability of concrete can be achieved. 
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1.1 Background of Study 
CHAPTER I 
INTRODUCTION 
Copper slag is used as an abrasive in shot blasting to prepare steel surfaces for painting 
(Benson et al, 1986). The widespread use of lead and other heavy metals in protective 
paints increases heavy metals in used slag, which is classified as a solid/hazardous waste. 
Landfill disposal of copper slag is not feasible since a few hundred tonnes are produced 
per year per factory; leaching of heavy metals into ground water is of concern. 
Solidification or stabilization is an increasingly attractive alternative to the remediation of 
improperly discarded hazardous or toxic materials, and is particularly effective when 
these toxic compounds are bound into a form inunune to leaching. Solidification or 
stabilization basically involves waste containment within a solid matrix using different 
binder materials such as cement, pozzolans, clay and polymer. It is a treatment process 
that produces a solid monolithic or soil-like mass from a waste and leads to a product 
with improved structural integrity and physical characteristics (Montgomery et. al, 1988). 
It is a relatively new treatment process that has the potential to reduce leachability of 
hazardous constituents from the disposed waste. 
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1.2 Problem Statement 
Based on the experience during internship at Malaysia Marine Heavy Engineering, Pasir 
Gudang, Johor, there is a mountain of copper slag at the disposal area. This amount of 
copper slag become more and more every year that come to the problem of not enough 
space to damp it. From the problem, it gave some idea to come out with the solution to 
reuse the wasted material in the concrete structure as a cement replacement. 
Investigations relating to the disposal of industrial by-products in concrete have been 
actively pursued. The disposal of these materials in concrete conserves natural resources 
and energy, and reduces pollution. However, the research work on copper slag has not 
been extensive. Copper slag has been used as an aggregate and backfilling material (Das 
et. al, 1983, Madany et.al, 1991, Roper et. al, 1983, and Zin, 1996). A few studies 
(Montgomery et. al, 1988, Tashiro, 1977, and Poon et. al, 1986) have been performed to 
investigate the stabilization of heavy metals present in copper slag within the cement 
matrix. It is noticed, however, that most studies were conducted on non-ground slag. In 
cases where ground slag was used, the slag was normally not contaminated with other 
waste. Therefore, it is felt that further studies need to be performed to justify cement-
based solidification/stabilization for the safe disposal of ground copper slag (wasted). 
The present studies embrace the safe disposal of the ground copper slag using cement-
based solidification/stabilization as well as the potential reuse of the end product as 
construction material. The leachability of heavy metals, compressive strength of copper 
slag in concrete and the effects of the heavy metals on the hydration of the copper slag 
concrete are reported. 
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1.3 Objective and Scope of Study 
1.3.1 Objectives 
The objectives of this study are to investigate:-
• the behavior of ground copper slag in the concrete design 
• the strength and durability of the concrete, and 
• the potential of copper slag as cement replacement for some economical and 
environmental friendly. 
1.3.2 Scope of Study 
In order to achieve this objective, a few tasks and research need to be carried out. Some 
studies should be done on the properties, behavior, and effects of the copper slag on fresh 
properties of concrete. X-ray Fluorescence (XRF) and X-ray Diffraction (XRD) tests 
need to be conduct to determine the chemical composition and physical characteristic of 
the copper slag. For the behavior and effects of the copper slag in concrete, the 
compressive strength, elastic properties, and durability tests need to be conduct. 
Recommendations are to be made based on the fmdings of this study and results of the 
laboratory work done. 
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